This study explored attitudes towards vasectomy and its acceptance as a method of contraception among clinical-year medical students, and determined the association between their demographic characteristics, and attitudes and acceptance.
INTRODUCTION
The population of Malaysia was estimated to be 31 million as of January 2016. (1) In 2014, the country's fertility rate was two per woman aged 15-49 years.
(2) The contraceptive prevalence rate in Malaysia for all methods was 55.0%, while the rate of vasectomy, a method of permanent sterilisation for men, was very low (0.1%) compared to female sterilisation (6.6%). (3) The major ethnic groups in multiracial Malaysia are the Malays or Bumiputera (67.4%), Chinese (24.6%) and Indians (7.3%). (4) Islam is most widely followed, by 61.3% of citizens, followed by Buddhism (19.8%), Christianity (9.2%), Hinduism (6.3%) and others. (5) Therefore, healthcare providers need to be aware of and recognise the potential influence of divergent religious and cultural factors on the acceptance and practices of different contraceptive methods among the varied population. Even within a religion, teachings on this subject may be interpreted in variable ways. Equally important is the role of cultural factors in couples' decisions about family size and contraception. (6) Studies on the acceptance and practices of contraception among various populations have drawn interesting conclusions. For instance, certain misconceptions have been reported among Indian medical students about modern contraceptive methods and the impact of sex education. (7) Although the students demonstrated positive attitudes towards contraception and premarital counselling, the influence of traditional values and negative provider attitudes was also recognised. (7) More than 80% of Nigerian resident doctors were convinced that the average male Nigerian would not accept vasectomy, while over 60% considered female sterilisation to be a more appropriate permanent contraceptive method. (8) An Iranian study, on the other hand, reported an increasing trend in vasectomy rates from 2005 to 2007 and significant positive associations between male and female educational levels and opting for vasectomy. (9) Even so, another Indian study reported that literacy was not a prerequisite for choosing vasectomy. (10) Current information on medical students' views of vasectomy, a procedure that is widely considered to be superior to female sterilisation in terms of morbidity and cost-effectiveness, (11) would help educationists to understand prevailing perceptions.
In the Bachelor of Medicine, Bachelor of Surgery programme at Universiti Kuala Lumpur Royal College of Medicine Perak (UniKL RCMP), Perak, Malaysia, more than 90% of the students are Malay and Muslim, with a minority who are Indian, Chinese and or of other ethnicities. The female-to-male ratio among medical Attitudes towards vasectomy and its acceptance as a method of contraception among clinical-year medical students in a Malaysian private medical college students is 2:1. Students receive some contraception-related instruction and undergo related learning activities during the preclinical and clinical years.
This study aimed to gain insight into medical students' views of male sterilisation as a contraceptive method, which remains an unpopular choice among Malaysian couples. This would facilitate evidence-based learning about male sterilisation during their training on methods of family planning. We also aimed to determine students' attitudes towards and acceptance of vasectomy, and the association of their attitudes and acceptance with demographic variables such as gender, academic year of study, ethnicity and religion. The correlation between students' attitudes and their acceptance of vasectomy was also analysed.
METHODS
This was a cross-sectional survey of medical students using a self-administered questionnaire. The study was approved by the medical research ethics committee at the Faculty of Medicine, UniKL RCMP, Perak, Malaysia, and was conducted during the period between May 2015 and June 2015 at the institution.
The questionnaire included a few questions on the demographic background of the participants, seven questions for assessing their attitudes towards vasectomy as a contraceptive method and two strong statement questions to evaluate their acceptance of vasectomy. The questionnaire was developed by the study authors and validated by two experts from different specialties. A pilot study was conducted before the actual survey.
The required sample size was determined as 207 using Cochran's formula adjusted for small populations, based on the fact that acceptance of vasectomy was around 40% among Muslim-majority resident gynaecologists. (8) All clinical-year students were approached for participation, and the nature and purpose of the study was explained in detail. Written consent was obtained from those willing to participate. Out of a total of 472 students, 330 students participated in the survey, a response rate of 69.9%. Scores were assigned according to responses to the statements. For each question, a response that reflected a positive attitude towards or good acceptance of vasectomy as a contraceptive method was scored as 2, a 'not sure' response was scored as 1 and a response that implied a negative attitude or poor acceptance was scored as 0. For the attitude questions, the median score was 9, and hence ≥ 9 was rated as positive and < 9 was considered negative. For acceptance of vasectomy, the median score was 2, so that ≥ 2 was taken as good acceptance, while scores of 1 and 0 were considered to be poor acceptance.
Analyses were performed to determine any relationship between the respondents' demographic variables, and their attitudes towards and acceptance of vasectomy, as well as to ascertain the association between these variables and responses to individual questions. Data was analysed to determine the association between attitudes and acceptance towards vasectomy among the study population. SPSS Statistics version 17 (SPSS Inc, Chicago, IL, USA) was used for the statistical analysis.
RESULTS
The mean age of the respondents was 22.0 ± 1.1 years and the majority were female (67.3%). The largest proportion of respondents were from Year 3 (42.4%). A vast majority were ethnically Malay (91.8%) and followed Islam (92.4%) ( Table I) .
Most respondents agreed that vasectomy was one of the best contraceptive methods (75.8%) and supported the statement 'Vasectomy is a good choice for couples who have completed their family' (69.1%). Only 17.0% of the respondents believed that vasectomy was forbidden according to their religion and nearly 44.2% were unsure about this. Nearly half of the respondents agreed that vasectomy could be done under certain conditions even if it was forbidden in their religion (49.4%). Only 14.8% of the students supported the statement that vasectomy carried a bad impression for the person opting for it, and 21.2% assumed that a man who had vasectomy would be prone to be promiscuous. Nearly 42.7% of the respondents believed that vasectomy was an unusual contraceptive practice in Malaysia. Although 38.8% of the students favoured vasectomy over female sterilisation, only 23.3% indicated that they would recommend the method to people they were close to. Nearly half of all the students were unsure about both questions related to the acceptance of vasectomy, even though they had received training on it as part of their medical education (Table II) .
Overall, 60.9% of the respondents demonstrated a positive attitude towards vasectomy as a contraceptive method and 76.0% had good acceptance of vasectomy. There was no statistically significant association between attitudes or acceptance towards vasectomy and various demographic variables (p > 0.05; Table III ). However, there was a significant correlation between students' attitudes and their acceptance of vasectomy (p < 0.05; Table IV ). 
Academic year
Yr 3 Analysis results of the association between students' responses to the individual attitude questions and their demographic variables are shown in Table V . There was no significant association between demographic variables and Questions 1, 2 or 6 in the attitude section. Students responded differently to attitude Question 3 ('Vasectomy is forbidden according to your religion') depending on their gender, academic year and religion, and these differences were statistically significant (p < 0.05). A higher percentage of male students supported this statement than female students. Similarly, a larger proportion of Year 3 students agreed to the statement when compared to Year 4 and Year 5 students. Students following Hinduism were more likely to give a negative ('disagree') response to the statement than students following other religions.
The students' response to attitude Question 4 ('Vasectomy can be done under certain conditions even if it is forbidden according to your religion') was significantly different according to gender, academic year, ethnicity and religion (p < 0.05). Students who were male, Year 3, ethnically Malay and following Islam were more likely to support this statement. For attitude Question 5 ('Vasectomy carries a bad impression for the person'), only gender was significantly associated with a positive response, with a much higher proportion of male students agreeing with it (p < 0.05). Being in Year 5, of Chinese ethnicity and following the Christian religion were significantly associated with a negative response to attitude Question 7 ('A man who has vasectomy would be prone to be promiscuous') (p < 0.05). The only association found between responses to acceptance questions was for academic year, where being in Year 5 was associated with a positive response to the statement 'I would recommend vasectomy to relatives, friends or people close to me' (p < 0.05; Table VI) .
DISCUSSION
Globally, the use of modern contraceptive methods has increased slightly, from 54% in 1990 to 57.4% in 2015. However, the rate of contraception usage by men was still a small proportion of the overall prevalence, and its usage was limited to condoms and vasectomy.
(12) The prevalence of vasectomy also varies widely around the world. For instance, the age-adjusted prevalence of vasectomy was high in New Zealand (44%). (13) According to the 2002 United States (USA) National Survey of Family Growth, the prevalence of vasectomy was 6% and the tubal ligation rate was 16%; vasectomy was the fourth most commonly used contraceptive method. (14) Conversely, the gap between male and female sterilisation rates was very large in India (1% vs. 37.3%) and China (4.5% vs. 28.7%), and less so in the USA (12.7% vs. 23.6%) and Australia (13.7% vs. 15.9%), but a reverse trend was observed in the United Kingdom (21% vs. 8%). (15) These figures show that cultural, traditional and religious factors influence the acceptance of vasectomy as a contraceptive method.
In our survey, medical students demonstrated an optimistic view of vasectomy as a method of contraception, with 60.9% of participants having a positive attitude and 76.0% showing good acceptance of vasectomy. Although a comparison with existing literature was not possible due to a lack of previous research data on medical students, the perception of vasectomy among our clinical-year medical students was quite encouraging, as over half of our participants demonstrated a positive attitude and acceptance of male sterilisation. At the same time, gender, academic year, ethnicity and religion as demographic variables did not influence their attitudes towards vasectomy, provided that they had enough knowledge on the subject. This result was in line with the findings of an Indian study that gender, area of upbringing and type of medical college did not change attitudes towards contraception. (7) Vasectomy is briefly discussed in our medical curriculum as part of a contraception tutorial, during students' obstetrics and gynaecology postings in Year 3. In Year 4, students are clinically exposed to contraception in the field. In their final years or Year 5, a role-play session is held so that students can learn how to apply their basic science knowledge, clinical knowledge and communication skills to help clients seeking advice on family planning. During this session, students get a chance to critically discuss each method of contraception, including vasectomy. It can thus be expected that medical students gain knowledge of the topic each year, and that their attitudes also change synchronously during the learning process. This was reflected in the significantly higher proportion of Year 5 students who responded positively to the statement 'I would recommend vasectomy to relatives, friends or people close to me' when compared to their juniors (p = 0.012) in our survey.
In the general population, the prevalence of vasectomy tends to be higher among men with higher education and income, while women with lower education and income have a higher prevalence of tubal sterilisation. (16) In an Iranian population, a positive significant association was found between education levels among men and women and choosing to have a vasectomy. (9) An Indian study also reported that acceptance of non-scalpel vasectomy increased with age, literacy, duration of marriage and number of children. (17) Similarly, a Nigerian study reported that knowledge about vasectomy was the strongest single factor influencing the acceptance of vasectomy (p = 0.013). (18) A previous study found that only 5.8% of resident gynaecologists counselled for vasectomy, while nearly 90% of them often counselled for bilateral tubal ligation. (8) In our survey, 38.8% of respondents agreed that vasectomy was a more favourable permanent contraception option than female sterilisation and 23.3% of respondents said that they would recommend it to people close to them. Based on our results, a comparatively higher proportion of these graduates were likely to include vasectomy as an option during family planning counselling in their medical practice. It should, however, be noted that our findings represent the opinions of a young, mostly unmarried and medically educated group that lacked real-life exposure. In an earlier study conducted among married male health workers at a university hospital in Nigeria, 60.4% of whom were medical doctors, 58.0% of respondents were unwilling to accept vasectomy as a contraceptive procedure. (19) They found that the cadre of medical profession and awareness of vasectomy were significantly correlated with the willingness to accept vasectomy. (19) Our finding that there was no significant correlation between the ethnicity of the respondents and their perceptions of vasectomy were not supported by findings from previous research. A study conducted among doctors revealed that the reasons for opposition to vasectomy included sociocultural, religious and psychological factors. (8) Another study carried out among married men in the USA found that 13.3% of married men had vasectomy and it was associated with older age, greater number of biological children, non-Hispanic white ethnicity and having gone to a family planning clinic, while tubal sterilisation was more likely among men who had not attended college, those of older age and those with live births. (20) In a report from a military database in the USA, white men had a higher rate of vasectomy than black men. (21) Similarly, in our study, the religious beliefs of participants were not associated with attitudes towards vasectomy or its acceptance. However, students who were male, in Year 3 and following Islam were significantly likely to agree that vasectomy was forbidden according to their religion. Some studies have highlighted the importance of religious belief in the context of male sterilisation. For instance, Protestants had the highest rate of male sterilisation at 8.44 per 1,000 men, while Jewish people had the lowest, at 1.86 per 1,000 men. (21) According to a study carried out in a Sudanese population, men were more likely to make the decision against family planning, had widespread misconceptions about vasectomy and had very low acceptance towards vasectomy, although husbands were responsible for providing contraceptives when family planning was practised. (22) In a suburban Nigerian population, apart from a fear of side effects (70.4%), the other major reason for nonapproval of family planning by men was their perception that family planning was against religion (52.1%). (23) In that study, the predictors of poor attitude towards family planning were not having formal education, the practice of polygamy and, to a lesser extent, being Muslim. In contrast, another study from Nigeria, in which 97.3% of participants were Christian married men working in a university environment, found that 62.7% had a positive attitude towards vasectomy, and there was a significant association between participants' level of knowledge and their attitude towards vasectomy. (24) To the best of our knowledge, there is no research data from earlier studies on medical students with which to compare our results.
As mentioned in the literature relating to contraception and Islamic belief, vasectomy or tubectomy (i.e. tubal ligation) is permissible to prevent pregnancy as long as the procedure is temporary (i.e. reversible). (25) The Buddhist approach towards contraception is based on the belief that it is wrong to kill for any reason, and therefore contraception is acceptable provided that it is to prevent conception and is not causing the death of the fertilised egg. (26) Thus, vasectomy is a well-accepted method among Buddhists. There is no direct and easy answer to the question of whether vasectomy or tubal sterilisation is permissible for Christians, because the Bible does not directly address all of the moral and spiritual implications of many modern medical procedures such as vasectomy and tubal ligation. While some denominations (e.g. the Roman Catholic Church) and certain movements within the Christian community (e.g. Natural Family Planning) are firmly opposed to any type of contraception, many Christians of good faith and conscience view vasectomy and tubal ligation as acceptable methods of birth control.
(27) Our research findings suggest that a majority of our students demonstrated the correct understanding and interpretation of their religious teachings and, at the same time, were able to apply their evidencebased knowledge to develop a correct outlook regardless of prior religious teachings.
We analysed the responses to the two attitude questions that related to negative perceptions of vasectomised men, Question 5 ('Vasectomy carries a bad impression for the person') and Question 7 ('A man who has vasectomy would be prone to be promiscuous'). Interestingly, a significantly higher proportion of male students agreed with Question 5 (p < 0.05). In general, vasectomy was seen as one of the least favoured methods of family planning, and was associated with fear and weakness. Besides this, a previous study found that there was a tendency to describe sterilised men with negative, often derogatory terms, and that even men who had a positive experience with the procedure might choose not to reveal it to others in the community. (28) A recent study reported a list of factors contributing to negative attitudes towards vasectomy, including a perceived negative impact on physical strength, ability to work and sexual performance, together with perceived loss of masculinity, pride or social status. (29) Although only 23.6% of our respondents disagreed in response to Question 7, this was strongly associated with students who were in Year 5, Chinese and following Christianity. Another study found that 'disinhibition towards male promiscuity' was another factor thought to contribute to negative attitudes towards vasectomy. (29) A Ghanaian qualitative study reported that both adult and young adult participants regarded vasectomy as an easy way for male partners to become promiscuous and cheat on women, because it rendered men incapable of having a child. (30) The study also found that promiscuity could lead to women contracting sexually transmitted infections.
Our study was not without limitations. First, a majority of our participants were Malay and Muslim, with students of other ethnicities and religions constituting only a small percentage of the study population. Notwithstanding this, the makeup of our population closely reflected the overall demography of students at our college. Second, the proportion of Year 3 and 4 respondents was much higher than that of Year 5 respondents. Third, our participants were young, mostly unmarried, medically well-educated students who lacked real-life exposure. It is thus possible that our findings may not completely reflect their actual practice as doctors.
In conclusion, more than half of the medical students who participated in our study exhibited a positive attitude and displayed good acceptance of vasectomy as a method of contraception, even though it is not a popular choice among Malaysian couples. Although no demographic variable was associated with students' attitudes towards vasectomy and its acceptance, a significantly higher percentage of Year 5 students said that they would recommend vasectomy to relatives, friends and people close to them. As students' knowledge improved with their medical training, they developed attitudes that allowed them to accept the practice irrespective of their traditional, cultural and religious beliefs. Therefore, it is essential to educate medical students with evidence-based facts on male sterilisation, which is more cost-effective and less morbid than female sterilisation. This enables them to promote vasectomy to their patients and the public when they become doctors. A qualitative approach with focus group discussions involving students from different ethnicities and religions would help us to attain a better understanding of this subject. 
